We consider the nonlinear eigenvalue problems u rf u 0, 0
Introduction
In 1 , Ma and Thompson were concerned with determining values of real parameter r, for which there exist nodal solutions of the boundary value problems: u ra t f u 0, 0 < t < 1, 
Recently, Ma 2 extended this result and studied the global behavior of the components of nodal solutions of 1.1 under the following conditions:
H1 f ∈ C R, R and there exist two constants s 2 < 0 < s 1 , such that f s 1 f s 2 f 0 0 and sf s > 0 for s ∈ R \ {0, s 1 , s 2 };
H4 f satisfies Lipschitz condition in s 2 , s 1 .
Using Rabinowitz global bifurcation theorem, Ma established the following theorem.
Theorem 1.2. Let H1 , (H2), (H3), and (H4) hold. Assume that for some
, such that u k,∞ has exactly k − 1 zeros in 0, 1 and is positive near 0, and u Of course an interesting question is, as for m-point boundary value problems, when f possesses zeros in R \ {0}, whether we can obtain some new results which are similar to Theorem 1.2.
We consider the eigenvalue problems
where m ≥ 3, η i ∈ 0, 1 , and α i > 0 for i 1, . . . , m − 2. Also using the global bifurcation techniques, we study the global behavior of the components of nodal solutions of 1.8 , 1.9 and give a positive answer to the above question. However, when m-point boundary value condition 1.9 is concerned, the discussion is more difficult since the problem is nonsymmetric and the corresponding operator is disconjugate.
In the following paper, we assume that
The rest of the paper is organized as follows. Section 2 contains preliminary definitions and some eigenvalue results of corresponding linear problems of 1.8 , 1.9 . In Section 3, we give two Rabinowize-type global bifurcation theorems. Finally, in Section 4, we consider two bifurcation problems related to 1.8 , 1.9 , and use the global bifurcation theorems from Section 3 to analyze the global behavior of the components of nodal solutions of 1.8 , 1.9 .
Preliminary definitions and eigenvalues of corresponding linear problems
Let Y C 0, 1 with the norm
Boundary Value Problems with the norm
Then L has a bounded inverse
Let E R × E under the product topology. As in 9 , we add the points { λ, ∞ | λ ∈ R} to our space E. ii u has only simple zeros in 0, 1 and has exactly k zeros in 0, 1 ;
iii u has a zero strictly between each two consecutive zeros of u . when the multipoint boundary condition 1.9 is considered.
Next, we consider the eigenvalues of the linear problem
Lu λu, u ∈ E.
2.5
We call the set of eigenvalues of 2.5 the spectrum of L, and denote it by σ L . The following lemmas can be found in 3, 4, 12 . ii ϕ k ∈ T k , for each k ≥ 1, and ϕ 1 is strictly positive on 0, 1 .
We can regard the inverse operator
In this setting, each λ k , k 1, 2, . . . , is a characteristic value of L −1 , with algebraic multiplicity defined to be dim Y. An and R. Ma 
Global bifurcation
Let g ∈ C 1 R, R and satisfy
Consider the following bifurcation problem:
Obviously, u ≡ 0 is a trivial solution of 3.2 for any μ ∈ R. About nontrivial solutions of 3.2 , we have the following. 
Now, we consider another bifurcation problem
where we suppose that h ∈ C 1 R, R and satisfy
Take Λ ⊂ R as an interval such that Λ ∩ {λ j | j ∈ N} {λ k } and M as a neighborhood of λ k , ∞ whose projection on R lies in Λ and whose projection on E is bounded away from 0. Proof. Obviously, 3.3 is equivalent to the problem
Note that L −1 : X → X is a compact and continuous linear operator. In addition, the mapping u → L −1 h u is continuous and compact, and satisfies
X is compact similar proofs can be found in 9 . Hence, the problem 3.3 is of the form considered in 9 , and satisfies the general hypotheses imposed in that paper. Then by 9, Theorem 1.6 and Corollary 1.8 together with Lemmas 2.3 and 2.4 in Section 2, there exists a continuum D ν k ⊂ R × X of solutions of 3.3 which meets λ k , ∞ and either 
